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Results of On-Farm Studies on Deep Tillage. 
Paul Kassel, Field Specialist/crops, Iowa State University Extension, Northwest 
Area. 
The in-line ripper was promoted as a new tillage tool for area farmers in the fall of 2002 and 
2003. The in-line ripper is described as a tillage implement that operates 16 to 20 inches deep, 
shatters the soil in a vertical pattern and does not disturb the surface crop residue. Yield claims 
were made showing a benefit of deep tillage (16 to 20 inches) with an in-line ripper. 
Some farmers used the in-line ripper on a large number of acres to reduce compaction problems 
and/or increase rooting depth of corn and soybean crops. However, other farmers raised the 
question of the economic benefit of this tillage tool to corn and soybean production. 
Studies were started in the fall of 2003 to study the effect of in-line ripping on farmer's farms 
and research farms. Twelve comparisons were set up in Palo Alto and Sac counties with four 
different cooperators. These farmer comparisons were side by side comparisons with the only 
variable being the effect of one pass with a deep in-line ripper. A replicated study was set up at 
the Northwest Iowa Research Farm (NWRF) at Sutherland and at the Clay County Growers plot 
near Spencer. The replicated studies involved a 20 inch deep tillage pass with an in-line ripper, 
a 10 inch deep tillage pass with a v-ripper and shallow tillage with a disk. The tillage operations 
in the spring of 2004, the fall of 2004 and the spring of 2005 would be considered conventional 
and were completed with a disc and or field cultivator. 
Results from the farmer comparisons in 2004 on corn yields showed a range of results from 
a negative 6.4 bu/a to a positive 24.4 bu/a response (table 1). The results from the replicated 
trial at the Clay county Growers plot showed a 7.5 bu/a response when compared to the field 
cultivate only treatment (table 2). The plot at the NWRF was hailed out in early july and no 
2004 corn yields were taken. 
Table 1. Results from on-farm comparisons from fall 2003 deep tillage. 
County number of 2004 corn yield, 2005 sb yield, 
comparisons bu/a difference bu/a difference 
Palo Alto #1 - 1.2 not available 
Palo Alto #2 7 - 6.4 to +24.4 not available 
Palo Alto #3 7 +0.1 to +4.0 not available 
Sac - 5.0 -0.8 
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Table 2. Replicated tillage comparison, Clay County Growers plot, near Spencer. 
2004 2005 
Corn yield Soybean yield 
Fall 2003 tillage treatment ---------b u/ a----------
in-line rip, 20 in. deep 215.4 65.0 
v-rip, 10 in. deep 210.5 63.7 
disc 210.8 64.7 
field cultivate 207.9 64.0 
The overall average response from the 24 observation points in 2004 was a positive 3.9 bu/a corn 
yield response. The median response was 4.0 bu/a. One cooperator reported that grain moisture 
was 0.4% drier on the in-line ripper plots as compared to the un-ripped check strip. The overall 
plant population in early June was 500 plants per acre less on the in-line ripped plots. There 
was no change in silking dates of the corn due to the deep tillage treatments. 
Response to the following year soybean crop was also evaluated. The yields from the Clay 
County Growers plot in 2005 (from deep in-line ripping the fall of 2003) showed a one bu/a 
yield response when compared to the field cultivate only treatment (table 2) . The plot at the 
NWRF showed a 0.1 bu/a response when compared to the disk only treatment (table 3) . Results 
from the farmer side by side comparisons showed were not available in time for this publication 
deadline. 
Table 3. Replicated tillage comparison, Northwest Iowa Research Farm, Sutherland. 
2004 2005 
Corn yield Soybean yield 
Fall tillage treatment ---------bu/a ----------
in-line rip, 20 in. deep 183.1 60.9 
v-rip, 10 in. deep 186.6 60.4 
disc 191.6 60.8 
(This table shows results from two separate experiments - soybean yields were from tillage treatments in the fall of 
2003, and corn yields are from tillage treatments from the fall of 2004.) 
An economic analysis of this data shows a slight advantage to deep in-line ripping if a person 
uses a 4 .0 bu/a corn yield response, a 0.3 bu/a soybean yield response and only accounts for 
fuel and equipment repair costs. However, the benefits of deep in-line tillage is not profitable if 
a person uses similar yield responses and accounts for the depreciation of a $70,000 tractor, the 
depreciation of a $10,000 in-line ripper, fuel , repair and labor costs. 
This study does show that there is often a yield benefit to deep tillage with an in-line ripper. 
This yield benefit may be from some combination of rooting depth, root exploration or soil 
aeration. This kind of tillage operation may not be profitable if a person accounts for all costs 
related to deep in-line ripping. However, there may be a benefit for this kind of tillage for fields 
with compaction problems. 
